
. ..!

SECTION 8

COMPARISONS OF VALUATION METHODS

This study utilized two different sources of data and methods for
obtaining benefit estimates: a hedonic regression method applied to
property value data and regression analysis of willingness to pay for
improvements as reported on a survey. As discussed in this report, both
methods have problems and limitations. Table 65 summarizes the problems
and advantages of each method. Use of both types of data and methods
allows us to define a range for benefit estimates.

8.1 Comparison of Alternative Hedonic Techniques

Hedonic benefits were computed using two different pollution measures
(OZONE and PS12) since it is not known which pollution measure was more
correlated with home buyer behavior. The air pollution measures used were
based on both the number of polluted days and the yearly average level of
pollution. OZONE is based on ozone measurements. PS12 is a composite of
several pollutants (ozone, CO, and TSP) which are associated with poor air
quality. Benefit measures obtained using the PS12 measure were larger than
those obtained using the OZONE measure since there are more polluted days
than those associated with ozone. (The survey study indicated that general
perceptions of air quality were most correlated with ozone but visibility
was more correlated with PSI.)

Two estimation procedures for benefits were used: direct use of the
hedonic property value equation and use of a three-step method. For the
direct method, benefit estimates were obtained by evaluating the change in
property values as a result of pollution changes. The three steps of the
other method are: 1) estimation of the property value relation and
calculation of marginal property values; 2) regression of the marginal
values against pollution and socioeconomic variables to obtain a demand
relation; 3) evaluation of benefits by integrating the demand relation
over the pollution change and using the appropriate socioeconomic
variables.

Often socioeconomic information needed to perform the second and third
steps is not available at a household level. Here, because of good data
sources, we could use household level information for all three steps. In
comparison, the Los Angeles study used socioeconomic data at the city level
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Table 65

GENEML
COMPAUSON  OF. METHODS

Problem Hedonic (Property Value)
Contingent Valuation

(suyPy)

:hoice Actual (narket) Hypothetical

observation

{willingness to Pay Indirect; estimated Direct Observation

observation (3-st=p method)

Juality of Data Possibly ouz of date; Current; willingness
Socioeconomic data may to pay and socio-
not match property economic data are
value data matched

Sanplinq Relatively Li=ited by survsy
unlimited budget; snail size

may lead to estima–
tion error

Other Btzses Sp.2ci:ic2tion/2sti~.a- Sur.~ey Bias2s
tion (both property Specification/esti-
va~u~ and VTp) mation for R7P

regression

Pollution ?leascre Arbitrary but use Can use perce?ticn

and health and only one because of measures to obtain

visibility values correlation; can’t separate health and

estimate separate visibility values

values

—
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West Bay
Suburban
Urban

East Bay
Suburban
Urban

Table 66

CONTINGENT VALUATION BENEFITS
30% Improvement in Visibility and Healtha

Mont’hly” Willingness to Pay Per Household, ($)

9.76 8.85 9.98 8.58 8.93
8.19

2.84 4.51 3.55
2.47

Total Annual Willingness to Pay ($1000)

A B c D E. — — — —
West Bay

Suburban 2424.6 16404.1 6230.3 23202.8 32329.1
Urban 28106.9

East Bay
Suburban 5040.8 7504.3 6672.9
Urban 5128.0

TOTAL 2424.6 54679.8 13734.6 29875.7 32329.1

GIUND TOTAL--133,043.8

avisibility in terms of PCTVIS and health as PS12
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Table 67

West Bay
Suburban
Urban

East Bay

Suburban
Urban

HEDONIC BENEFITS
. . . . 30% Decrease in PS12a

Monthly Household Benefits ($)

A B c D— — — —

.72 2.26 3.41 7.19
1.12

.86 5.62 6.84

.63

E—

23.46

Total Annual Willingness to Pay ($1000)

A B c D E— — — — —

West Bay
Suburban 181.4 4188.0 8024.7 19348.0 84927.9
Urban 85.0

East Bay
Suburban 147.9 1526.8 9354.6 12854.9
Urban 1309.7

TOTAL 329.3 7110.3 17379.3 32292.9 84927.9

GRAND TOTAL-- 142,039.7

afrom Table 33 on a monthly basis
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for the second and third steps. Using the OZONE measure, the three step
method using household-level data for all three steps gave a larger benefit
value for air quality improvements than the direct property value method’
applied at the tract level. ...,. -.

-. .
It can be inferred that the largest benefit measure would be obtained ‘

using a pollution measure based on more than one pollutant (such as PS12),
the three-step+benefit  estimation method, and household level data for all
three steps. To compare the magnitude of the difference using different
estimation techniques, area E provides an example; the benefit estimate for
a 30% improvement in air quality ranged from $172-435 annually. Generally
for any area, the largest benefit estimate obtained was about twice as
large as the smallest estimate.

8.2 Comparison of Contingent Valuation and Hedonic Results

Since PSI was used to measure air quality in both survey and hedonic
studies, we may compare the two methods on this basis. Table 66 shows the
evaluation of household monthly and total willingness to pay for a 30%
improvement for each area with the contingent valuation method. For
comparison purposes, Table 67 shows benefits evaluated from the tract-level
hedonic model of property values. Both survey and hedonic methods give
similar total benefits for a 30% improvement ($133 million annual benefit
for the survey compared to $142 million for the hedonic study).

However, the two methods give quite different distributions of
household benefits. The survey shows that persons in the cleaner areas
(A-D) are willing to pay than the predicted property value effect
whereas persons in dirtiest area (Area E) are willing to pay far less than
the predicted property value effect.

Thus, the hedonic study seems to underestimate stated willingness to
pay in some (richer, cleaner areas) cases and overestimate willingness to
pay in other cases (poorer, dirtier areas). Possible explanations of
differences in the two methods of benefit estimation include differences in
information, wealth effects, and differences in functional form.

For example, persons in poorer areas may not recognize to property
value effect and thus may understate willingness to pay on the survey. Or,
people in richer areas may be willing to pay more because of “benevolence”.
As another example of a wealth effect, the property value benefit may exist
and be recognized but lower income respondents may not be willing or able
to pay this amount from current income since they would not receive current
income from a potential property value increase.

Another reason for differences is the functional form assumed
explicitly or implicitly by the methods. The contingent valuation method
assumes a constant value of a percent change in air quality with all other
independent variables constant. The multiple step hedonic method
implicitly assumes that willingness to pay increases exponentially as the
initial air quality changes; this results in very large predicted bids for
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the dirtiest area and very small predicted bids for the best area. One
might question which is the most appropriate assumption.

Regardless of the reason for differences, given their information
about air pollution and assuming the absence of strategic behavior,
willingness to pay values stated on the survey are closer than property .~
value changes to how people believe they value visibility and health.

4...
8.3 Comparison of the San Francisco and Los Angeles Studies

Table 68 shows the comparison of the property value and survey results
for this study and the Los Angeles study for a 30% improvement in air
quality. As expected, a 30% improvement in air quality would result in
bigger benefits in Los Angeles than in the Bay Area because of much worse
air quality. Using similar methods and a comparable number of households
to evaluate a 30% improvement, this study obtained $136 million annually
and, the Los Angeles study obtained $950 million annually. However, using
this method, the values obtained for benefits of a 30% improvement for a
household in the dirtiest Bay area (area E) and for an average household in
Los Angeles are of similar magnitude.

Finally, the consistency in magnitude of benefit estimates obtained
from surveys and hedonic methods should be noted. This study obtained very
similar benefit values ($133 and $136 million annually) for both methods.
The Los Angeles study obtained similar magnitudes for the two methods.
This consistency in the magnitude of survey and property value results
provides support for the validity of the contingent valuation method.
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Table

COMPARISON

. . . .
WILLINGNESS TO

IMPROVEKENT IN NEALTH

68

OF RESULTS

PAY FOR A 30%
AND VISIBILITY, 1978

.nnual

Direct Property
Value,
log-log model

(tract data)

OZONE
PS12

3-step method

(city data)

OZONE

Survey Regression,
PS12

B. LOS Angeles. —  —

A. Bay Are. —  —
1

,verage Annua L Value ($)
,er Household,
‘est Bay Suburban

ABCDE-- -- -

5 1 4 32 172
8 27 47 86 281

6 0.30 6 51 337

.17 106 119 103 107

Direcc Property
Value, linear-model,
household data

NO
‘d

3-step method,
(city data)

NO
d

Survey Regression

,verage ($),
ay Area
,ouse’nold

45
85

82

80

nnual ($)
verage, LA
ousehold

1401
620

540
593

312

‘otal  for Bay Area
($ million)

75
142

136

133

‘otal  for LA
rea ($ million)

2600
1250

950
1100

580
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FOOTNOTES

1

lEarlier in the project, the possibility of using air quality data obtained
from dispersion models was considered. One such model has ben developed
for the Bay area (LIRAQ). Based on a detailed source inventory of
emissions, the topography of the Bay area and a typical days meteorological
conditions, themodel projects expected ozone concentrations for regions
throughout the Bay area. Based on discussions with air pollution
meteorologists, it was felt that monitoring station data best suited for our
purposes because of problems with expense and accuracy of data derived from
models.

2TSP is not a daily measurement of particulate; it is taken every 6th day.
The TSP measurement is assigned to the previous two days and the following
three days to obtain a “daily” measurement of particulate.

3 By comparison, in the Los Angeles air pollution-property value study,
Brookshire et. al. defined two miles as representing poor visual range, 12
miles as moderate, and 28 miles as good.

4These cities were eliminated from the household sample pool but are
included in the tract level benef

5 Unrepresentative tracts in these
pool .

6Work trips include private vehic-
work.
-1

t calculat”

areas were

e and publ”

on.

also excluded

c transportat

from our sample

on to and from

‘This of course requires making the appropriate assumptions about marginal
utility of income and homogeneity of consumers.

8 It should be noted that there are problems in using both a fire rating
variable and a crime rate variable because of correlation: a higher crime
rate (e.g., San Francisco) is associated with a lower fire rating, thus a
positive coefficient is obtained for crime rate when the fire rating is
present in the equation.

9 Even with the ozone measure, collinearity problems between PCTVIS and the
dummy variable indicating bayside occurred, thus we could not use PCTVIS in
the regression analysis.

10The household sample was not drawn randomly from households. Recall that
the tract selection was random but the tracts vary as to the number and
type of sales. PCTVIS was used in the ozone regressions initially.
However, it was never significant. Due to the small number of monitoring
stations, there is not sufficient variation in the PCTVIS data and also the
specified va4riable is correlated with the East/West Bay dummy variable.

11 Temperature was used in the PS12 regressions; it was significantly
negative only in the pool sample regressions.
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FOOTNOTES (continued)

12The Sonstelie and Portney study showed that distance to San Francisco was
significant for the San Mateo market area and the Vincent study showed that
distance to the city center was significant in a study of San Jose.

13 4..!
In comparing the two studies, differences in the type of income data

(household versus city level data) and accuracy should be recalled. Table
A22 shows the Los Angeles demand equation.

14We thank Dr. Jon Livingston for the San Francisco scenes taken from Sutro
Tower and Mr. Zev Pressman for the Palo Alto scene.

15We thank Mr. Zev Pressman for developing this technique and Mr. Ron Moore
for his excellent airbrushing work.

16 Initial study indicated that the weighted distance measure was not
significant; therefore, we substituted the expected measure.
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DATA SET DESCRIPTION
4..,

Data for this study were obtained at several hierarchical levels:
cities, 440 zones, census tracts and households. Data for each
hierarchical level are described below.

City Level

City Data--

City data was obtained from a multiplicity of sources including the
Census Bureau, other Federal agencies, various state, county and city
organizations and regional agencies such as the Association of Bay Area
Governments (ABAG). Information was obtained on population, public service
expenditures, socioeconomic variables, vacancy rate, temperature, housing,
employment, etc. Table A5 indicates city data used and its sources.

Computed Variables--

Certain of the variables at the city level, such as the representative
tax rate (TAX), school tax rate (SCHTAX) and school scores (SCORES), were
not directly available at the city level. The representative total tax
variable (TAX) required special computation because of overlapping
districts not corresponding to city boundaries.

For the purpose of tax assessment, each taxpayer is assigned to a tax
rate area. Each tax area has its own designated tax rates based on school
and other special tax districts included. Taxpayers living within the
various tax rate areas in a city may be subject to different tax rates. In
most cities, there are numerous tax rate areas. For instance, San Jose has
over 700 tax rate areas -- many with different tax rates.

Because of the varying tax rates within a city, we used a
representative tax rate for a city. To calculate the representative total
tax variable, we determined the tax rate areas representing 75 percent of
the assessed valuation within a city; usually only a few tax rate areas
accounted for 75% of the valuation. To obtain the representative tax
variable for each city, the tax rates from these areas were averaged, using
as weights the fraction of the assessed valuation against which the tax was -
being applied. Since school district boundaries do not follow city
boundaries, the same procedure was followed to obtain the representative
school tax rate (SCHTAX) for each city. The various tax rates (from the
tax rate areas providing 75 percent of the valuation within a city) were
averaged to obtain SCHTAX.
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The measure of school quality, SCORES, is the sum of 6th and 12th
grade reading and math scores from the California Assessment Tests. For
cities entirely within one school district, the district wide average was
used as the school score measure. For cities including multiple school
districts, the city’s SCORE value was computed by weighing district scores
by the fraction of students represented by each district.

Pollution. Data., ,,

As indicated in section 3.1, each city was matched with the monitoring
station which most accurately reflects the level of a particular pollutant
for that city. Table A6 in the appendix indicates the pollution data used
in this study,

440 Zone Level

440 Zone Data--

The 440 zone level, is the basic analysis unit for the two
regional planning agencies in the San Francisco area, the Assoc.
Bay Area Governments (ABAG) and the Metropolitan Transportation
(MTc). According to this system, nine counties in the Bay Area
into 440 zones. In all but a few cases, each of the zones comp’

major
ation of
Commission
are divided
etely

encompass a single tract or a few tracts. Utilzing the available zone
data, we are able to obtain detailed land use information from ABAG. This
data included information on the amount of land utilized for residential
and industrial-commercial purposes, the amount of vacant land, the land
occupied by streets and highways and the total number of housing units.
Table A7 defines the variables used at the zone level.

Transit information (the distance and time to employment centers) was
also available for all 440 zones from MTC. We obtained information
regarding the estimated distance and time from each 440 zone to twenty
designated major employment centers in the Bay Area. The time estimate is
based on the minimum zone-to-zone travel time for 1975 along a highway
network at peak hour. The distance estimate is the zone-to-zone distance
over the minimum time path. The twenty employment centers are listed in
Table A3 in the appendix.

Computed Variables--

Work trip data from MTC gives the percentage of all work trips
(private vehicle and public transit trips) generated and attracted to al 1
areas in the Bay Area for 1975, for 23 transit zones in the 6 county area.
Work trip data are estimated by the Metropolitan Transportation Commission
(MTC) staff as part of a travel demand model 1 ing study. For the purposes
of our study, all 440 zones, cities and tracts within the same transit zone
were assigned the same information regarding work trip destinations. The
zone variable CENTER gives the percent of trips from each zone ending in
each of the 20 major employment centers. Table A4 in the appendix shows
the percent of work trips beginning in each transit zone and ending in each
zone. The diagonal of this matrix is the variable EMRSTR (used at the city
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level) which indicates the percentage of all work trips both generated and
attracted to the same area. This variable distinguishes bedroom
communities from areas which are more closed with respect to residence and
employment.

Census Tract Level

Census Tract Data--

At the census tract level, various socioeconomic and housing
information was obtained from the Special Profile of California: 1970 Us.
Census of Population and Housing for San Francisco-Oakland and San Jose
SMSA ‘ S . Additional census tract information (tract land area, earthquake
susceptibility, elevation, slope and noise intensity levels) was obtained
from ABAG. Table A8 lists tract level data with the associated variable
names.

The measure of earthquake susceptibility (QUAKE) indicates the maximum
expected earthquake intensity in the Bay Area. The maximum intensity in a
specific area depends on the ground motion characteristics of the
earthquake, the distance of the area from the fault that slips and the type
of geologic material that underlies the area. Based on a procedure
developed by three U.S. Geological Survey scientists (Borcherdt, Gibbs and
Lojoie-1975),  ABAG estimated the maximum intensity for all regions in the
Bay Area. According to this system, the Bay Area can be divided into 6
earthquake intensity zones ranging from maximum to minimum earthquake
intensity; each tract in our study was assigned an expected earthquake
intensity level according to these six zones.

The measure of noise intensity (NOISE) resulted from a joint study by
ABAG and MTC of Bay Area airports. This measure indicated the area within
each tract which experiences a level of 65 CNEL (Community Noise Evaluation
Level) or greater. This was based on averaging the noise level during a
24-hour period weighted for different times during the day. This noise
measure only indicates the noise intensity near airports. Other areas with
high noise levels, such as downtown locations or areas close to freeways,
are not considered in this measure.

Computed Variables--

Terrain Measures

The average tract elevation and the average tract slope (also obtained
from ABAG) was originally produced by the Defense Mapping Agency using U.S.
Geological Survey quad sheets. The mapping agency supplies this
information on “digital terrain tape”. From this tape, an elevation and
slope value is available for each cell area (100 by 140 meters) in the Bay
Area. These cells were matched to census tracts by ABAG. The average
tract elevation was calculated by ABAG by averaging the elevation over the
cells within a tract.
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Slope is the change in elevation over a change in distance. The slope
for tracts was calculated by ABAG from the same source. The tract slope is
obtained by averaging all the cell slope values within the tract, where a
cell slope is the maximum value of the slope calculated from cells adjacent
to a given cell.

Expected Distance to Employment Centers
. . .

Classical land use theory implies that distance from the central part
of a city has bearing on residential land values. In the Bay Area, San
Francisco is the major employment center. However other major employment
centers exist in the area in San Jose-Santa Clara and along the East Bay in
and around Oakland.

To take into account the impact of multiple employment centers on
housing values, some property value studies have utilized a measure of
distance weighted by employment. This measure is normally of the form:

Weighted distance = ~aixit

where ai is the proportio~ of employment at center i to total employment
and x. is distance from t to i. In this study we used “expected distance”
inste~~;

Expected distancet  = ~ipitxit

where p.t is the proportion of work trips from tract area t to employment
center ] and x. is the minimum road distance from tract t to employment
center i. Thel~xpected distance for each tract was calcula~~~  using
distance (DISTANCE) and work-trip exchange matrix (CENTER).—

Household Level

At the household level, two sources of data were available, SREA
Market Data and California Department of Savings and Loan. The housing
characteristic data obtained from the SREA Market Data Center pertains to
houses sold in 1978 and contains detailed information on household
characteristics. This information includes the sales price, living area,
number of rooms, age of house and various amenity measures such as the type
of house, view from the house, quality of the house, etc. Table A9
describes the data available from this source. The Market Data Center
collected this information on a voluntary basis from State and Federal
Savings and Loan institutions, the Federal Housing Administration and
mortgage institutions (not from multiple listings at real estate offices).
The sales represent about 30-35 percent of the total volume of sales in
this area.

The second source of household characteristic data is the California
Department of Savings and Loan. This department provided loan transaction
data as reported by state licensed savings and loan associations for houses
sold in 1978. This data contains detailed information on borrower
characteristics (sex, race, age, income, etc.) and the loan (interest,
amount, term, etc.). Some additional information is provided concerning
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household characteristics such as sales, price, living area and the age of
the house. Table A1O indicates data available from the California
Department of Savings and Loan.

T-tests were run between variables that were common to both the Market
Data Center and Savings and Loan data sets (average sales price and living
area) to determine the similarity of the two data sets since individual
house trapsacttons, from the two data sets could not be matched. For each
common variable, a tract average was computed and used in the t-test. The
results of the test indicate that the difference in mean values between
these corresponding sets of variables was not significant.

DATA BASE MANAGEMENT

This study required utilizing data for census tracts and communities
in the Bay Area with data from several hierarchical levels. The data
management functions and the statistical analysis of the data was performed
using the Statistical Analysis System (SAS). The data base is organized
hierarchically according to geographical designations. The hierarchy, from
the largest to the smallest geographical entity, is as follows:

- City
- 440 Zone
- Tract
- Household

Each data set at a particular level (e.g., city level) can be linked
to any other data set by the use of identifiers. City-level records
contain a city identifier, 440 zone-level records contain city and zone
identifiers, and tract-level and household-level records contain city,
zone, and tract identifiers. By using these identifiers information can be
distributed from a higher level down to a lower level and vice versa.
Using the system, any data set can be accessed with any or all others to
meet different analytical needs. Additional identifiers used included
market area, city and tract type and air quality type.

TRACT AND HOUSEHOLD FILES USED IN THIS STUDY

The initial tract data set consisted of 946 tracts. From this set, we
eliminated all unusual tracts (boat docking areas, unusual tracts having no
sales of property, tracts with no median occupants per house, etc.).
Furthermore, unincorporated areas (46 tracts) having no city service or tax
information were deleted. After these deletions, a “master tract file” for
822 tracts was created; these are the tracts used in the final benefit
estimation.

This set of tracts was further pared in order to assure a data set
which would have the least error of measurement due to demographic
variables and air pollution variables. We also deleted tracts in very high
growth areas (inaccurate socioeconomic data), low density areas, low owner
occupancy areas, and very high density areas. (See section 4 for how these
areas were identified.) Elimination of these tracts created a set of
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tracts which were of a “normal” density (single family residential) type.
After elimination of unusual tracts as from the master tract file, a file
of 295 tracts, termed “pool tract” file was created. A smaller number of
tracts (42) were chosen randomly from the pool tracts as described in
section 4. This smaller file is termed the “household sample” file; it
contains complete data at the household level (about 2500 households) for
42 tracts.

. . . .

Each of these files contains the same types of information used to
perform regression analyses (see section 5). However, household
information for the “master tract” and “pool tract” files is aggregated to
the tract level, whereas for the “household sample” it is not.

Tables A1l-A13 shows the mean values and standard deviation of
selected variables used in our analysis for each of the tract files used.
Tables A14-A21 show property value models for alternative market areas.
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—.. . .

Alameda
Ubany
Ancioch.
Athertcn
Belmont
Belvedere
Berkeley
Brentuood
Brisbane
Burlin@me
Cambell
Clayton
Concord
Corte Madera
Cupertino
Daly city
n Cer7ito
Ema~rilie

Fairfax
Foster Ciry
Fremont
Gilroy
Baywar<
Hercules
HiUsborough
Ealfmoon  Bay
Lafayette
Lsrkspuz
Livermore
Los titos
bs Altos Eflls
IAYS Gates
Martinez
Menlc Park
Morgan Sills
Millbrae
Mill Valley
Milipitas
Monte Sereno
Mn:aga
Mouucain  View
News rk
Nuvaco
Oakland
Pacifica
Palo Alto
Piedmont
Pinole
Pictsburg

Table Al

CITT - MONITORING STATIOX CORRESPONDENCE

Monitoring Station &esimment
JQ

Oakland
IUclumnd
Pit:aburg
Redwood City
Redvnod City
Richmand
RAchmond
PitttsOurg
Burlingame
Burlinga~
Saratoga
Concord
Concord
Richmond
Suatoga
Burlingame
Richmnd
Oaklaad
Richwnd
Burlingam
Fremont
Gilroy
Premont
Richumnd
Burlinga=
Burlingam
Conccrd
tichmona
Livezmore
Reavcmd City
Redwood City
Saratoga
Concord
Fiedwood City
Gilroy
Burlingame
Richnnnd
San Jose
Saratogs
Oakland
Redwood City
Fremont
San Rafael
OdcLand
3urLingame
Redvcod City
Oakland
IUchmond
Pittsburg

~~

Oakiand
Ric”mnd
?i:teburg
Ile4vood City
Redmod City
San Frmcisco
Riciumna
Pittsburg
Burlingame
Burlingama
Los Gates
Concord
Concord
San Rafael
Saratoga
San Francisco
Wdunond
Oakiand
San Rafael
%x I.ingama
Framonc
Gilroy
!3aywar d
Riclmmd
Burlingeme
San Fra~clsco
Concord
San Rafael
Livermor e
Mt. View
Mt. View
Los Gacos
Concord
Redwood City
Cilroy
Bu=liagame
San Rsfael
San Joee
Ims Gates
Oaklawi
Ht. View
Fremnt
San :tifael
Oakland
San Francisco
Redwood City
Oakland
Richmond
Pittsburg

Js&

San Fremisco
Richnncd
Pictaburg
Redvaod City
Redwood Ciry
San RAael
Richmond
Pittsburg
Burliagama
Burliagame
Saratoga
Uvemore
Cancord
San Rafael
Saratoga
BurlinganIs
Riclnsmd
Sac Francisco
Sea i+afael
Burlingama

Gilroy
Fremont
Richmond
Burlingame
Bur lingma
Concord
San Rafael
L~/ermore
Redwood C iry
Redwood CiCy
Saratoga
Concord
Redwood ‘Ciry
Gilroy
Burlingu
San tifael
Snn Jose
Saratoga
San Franciscc
Redvood City
Fremont
San Rafael
San Francisco
Burlingame
Redvood City
San Franci.acc
Richmond
Picmburg

- 177 -



Table U continued

cm’ 4“ “

Pleaaancon
Pleasant  Hi l l
Ross
San Aneelmo
San Bruno
San Carloe
s s o  Frsnclsco
San Lasndro
San Mateo
San Pablo
San mad
Santa Clara
Saratoga
Smtsalito
san Jose
South San Francisco
Sunnyvale
Tiburon
Union City
Walnut Reek
Uoosine

Monitoring Station Assi@nenc

co

LZvermore
Concord
San Rafael
San lb.fsel
Burllngame
Redvood City
San Francisco
Fremn:
Burllngsme
Richmond
San Rafa*l
San Jose
Saratoga
MC*
San Joee
Burlingatm
Ssracoga
MAlamMi
Fremonc
Concord
Redvood Cic?

!33

LLvermora
concord
San Rafael
sso Rafael
BurlLo&mu
Redwood City
San Francisco
San Leandro
Burlingame
Rzci’mmd
San Rafael
San Jose
SaraCogs
San Francisco
Sea Jose
Burl.ingsas
Saratoga
San Francisco
Beyward
Concord
Redwood City

TSP

Liverwra
Coacord
San Rafsai
San Rafael
BurUngeme
Redwood City
San Frsnciaco
Concord
Burlingsme
MAmnd
Sa12 Rafsai
San Joee
Saratoga
sea Rafael
San Jose
BurlinSsme
Saratoga
San Rsfaal
Fremcm
Concord
Redwood City
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CITY

Alameda
Albany
Antioch
Atherton
Belmont
Belvedere
Berkeley
3rentwood
Brisbane
Burlingame
Campbell
Clayton
Concord
Corte Madera
Cupertino
Daly City
El Cerrito
Emer*flille
Fairfax
Foster City
Fremont
Gilray
Ha;r~ard
Heccules
M.lLsborou3h
Half )loon 3ay
Lafayette
Larkspur
Livemore
Los Altos
Los .iltcs Hills
Los Gates

A“.artinez
Xenlo Park
Mi llb r ae
Mill Valley
Xilpitas
Monte Serano
Horaga
Xor3a.n Hill
)fountain  View

Table .!2

HEALTH AND VISIBILITY DAYS BY CITY,
AVERAGED OVER 1977 and 1978

WEALTH DAYS —VIS131LI’IY DA?S—

Hoderate
.,., Days

56
80

133
122
122
40
80

133
92
92

130
192
130
50
127
92
80
56
50
92

144
158
140
80
92
g?

130
50

172
132
132
130
130
122
92
50

169
130
56

158
132

Unhealthful
Days

1
1
3
2
2
0
1
3
1
1

12
5
5
1
3
0
1
1
1
1
5
2
2
1
1
0
5
1
2
2
2

12
5
2
1
1

29
12
1
2
2

Very
Unhealthful

Days

o
0
0
0
0
0
0
0
0
0
2
1
1
0
1
0
0
0
0
0
0
0
0
0
0
0
3
A

o
0
0
0
2
1
0
0
0
7
2
0
0
0

Moderate
Days

57
57
20
67
67
67
57
20
67
67
78
20
20
20
78
67
57
57
20
67
78
57
57
20
67
67
20
20
57
78
78
78
20
78
67
20
78
78
Z()
57
7s

Poor
Days

20
20
15
20
20
20
20
15
20
20
47
15
15
15
47
20
2C
20
15
20
47
20
Z(J
15
20
20
1.5
15
20
47
47
47
15
47
20
15
47
47
15
~o
47
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Table AZ continued

CITY

Moderate

Days

Newark
Novato
Oakland
Pacifica
Palo Alto
Piedmont
Pinole
Pittsburg
Pleasant Hill
Pleasanton
Fortola Valley
Redwood City
Richmond
Ross
San Anselmo
San Bruno
San Carlos
San Francisco
San Jose
San Learulro
San Ilateo
San Pablo
San Rafael
Santa Clara
Saratoga
Sausalito
South San Francisco
Sunnyvale
Tiburon
Union City
Walnut Creek
“Woodstde

144
102
56
92

122
56
80

133
13C
172
122
122
80

102
102
92

122

69
169
74
92
80

102
169
127
40
92

127
40

140
130
122

-HEALTII DAYS—

Unhealthful
Days

5
2
1
0
2
1
1
3
6
2
2
2
1
2
2
1
2
2

29
1
1
1
2

29
3
0
1
3
0
2
5
2

Very

Unhealthful

Days

0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
7
0
0
0
0
7
1
0
0
1
0
0
1
0

-VISIBILITY DAYS—

Moderate Poor
Days

78
20
57
67
78
57
20
20
20
57
67
67
57
20
20
67
67
67
78
57
67
57
20
78
78
67
67
78
67
57
20
67

D a y s

47
15
20 :
20 :
47
20
15
1.5
15
20
20
20
20
15
1.5
20
20
20
47
20
20
20
15
47
47
20
20
47
20
20
15
20
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Variable Units
,..,

POP7U thousands

POP75 thousands

.
POP75A thousands

PoP7b thousands

CR78 percentage
* l(j~,

L.AND sq. miles

D L’i S

TAX

CTAX

lUGO’S fJf
people per
Sq. mile

~/$loo” of
assessed
value

s/$lw of
assessed
value

SCHTM s/sl(l(l of
assessed

TABLE AS

City Data Set
(73 Cities in 6 County Area)

Description

Total 197u population

Total 1975 population

Total 1975 population

Total 1978 population

Pert.entaSe rate of growth
of population (1970-1978)

1975 land area

PGpUlaLiOn density in
1975 (POP75/LAliD)

1977-1978 representative
total tax rate

1977-78 city tax rate

1977-78 representative
school tax rate

.%urce

1977 city and

County Data Book
(U.S. Census Bureau)

1975 Statistical
Abstract (Calif.
Dept. of Finance\

1
ABAG

1978 Statistical
Abstract (Calif.
Dept of Finance)

calculated

1’377 City and
County Data hook
(U.S. Census Bureau)

calculated

Individual County
Assessor or
Controller’s uftice

1977-78 financial
Transactions-Cities
(Calif. Dept. of
Finance)

Individual County
Assessor or ““
Controller’s Office

1 Associ~tion of Bay Area Governments. City information from ABAG does
not pertain to official city boundaries but to sity boundaries with the
potentially annexable areas (defined as sphere of influence).
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l’uble A5 (continued)

Vari~ble

PL!BEXP

CITEXP

FIRE

CRIME

CRI:lRA

SCORES

ENPLOY

LK.<L

EllPRES

E3R STR

ENPOP

EMPRESP

Units

thousands

thou$ancis

scale from
1-1o

number

crine per
1000 people

percentage
*l(J(J

numbe r

number

number

percentage
h 100”

Description

1977-78 city expenditures on
police, fire, civil defense
and public regulation

1977-78 total city
expenditures

1979 quality rating of tire
protection based on local
department and adequacy of
water supply (low rating
indicates better protection)

Total number of 7 najor
crimes reported in 1977

Crime rate (CRl:lE/P0P78)

Composite school scores (the
sum of 6th and 12th grade
math and reading s:ores from
Cdlifurni.1 A,:hievement Tests)

Total 1975 employment

The portion of total
employment working in retail
trade, professional, business
services and other local
serving industries

Employed persons at place of
resi~{ence

Per~:entage of work trips
(private vehicle and transit

Source

1977-78 Financial
Transactions-(lities
(Calif. Dept. of
Finance)

1977-78 Financial
Transactions-Cities
(Calif. Dept. of
Finance)

Insurance
Services Office

Calif. Dept of
Justice

calculated

Calif. Dept. of
Education

ABAG

ABAG

AEAG

MTC

trips) generated and attracted
to the same area

Employment in City divided calculated
by population (t?lPLf)Y/PGP75\

Employed residents divided calculated
city residents (BIPliES/POP75)
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Table A5 (continued)

Variable Units
4 . . . .

P!lOFP

ETHNIC

N(J:Wi

MEDAGE

AGE55

CHILD

H .SGR1)P

MED SC} I

liEDI!!C

POVP

~our~e

calculated

LJescripcion

Local serving employment
divided by total employment
(LOCAL/ntPLOY )

2
percentage* percentage white population 1970 Census
lUO in 1970

percentage* percentage spanish and black 1970 census
100

number

percentage*
100

percentage*
100

percentage*
I no

population in 1970

median age of population in
1970

percentage of population 65
and over

Percentage of families with
children ages 0-19

1970 Census

1970 Census

1970 Census

1570 Census

numtie r ?le([ian school years completed 1970 Census
of persons 25 and older

nunber t!edian incoue of families and 1970 Census
unrelated individuals in 1969

percentage* Percenta:;e of families below 1970 Census
1(-!U the poverty level in 19b9

2 city data from the 197(J Census is derived from the af?j~r(2~LILi(Jn  of ‘“
data from census tracts associated with each city. The assignment of
census tracts to cities is based on the sphere of influence of the (city
(the city boundaries plus the potentially anne:<able  areas) as used by
the Asso(:iation of Bay Area Governments (ABAG)
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“- (continued)Table U

Variable

BLU EP

}lED(jC~

N Ewri w

UNITIP

PLMIBP

o~~;ic)cc

VAC

TEIIP

,.. ,
Uni [s

percentage*
100

percentage*
lQII

percentage*
lUU

per’.entake*
100

percentage*
100

percentage*
1 U(1

percentage*

Description

Pcrcencage  of enployed
persons 16 years and older
in blue collar occupations

median number of occupants in
owner o,:..upied unim.

?ercentage of housinR units
built between 1960-197G

Pert.entaRe of .111 o(uf:upieci
year round housing units
which are sin~le unit
structures

Percentage of all occupied
year-round housing units
which are lacking some or all
plumbing facilities

Vacancy rate (1978)

Source

1970 Census

197~ Census

l“70 Census

1970 Census

1970 Census

1970 Census

Federal Home Loan
100 (San Francisco)

and U.S. Postal
Service

degrees Mean daily naxinun July U.S. Weather
temperature (1951- 19b@) Bureau

and San Jose State
Department of
FleteorolOgY  . .
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Table A6

,Air Pollution Data (1977-78), City Level

Variable

PCTOZ 1

pCT0Z2”

PCTUZ!

OZH1

o z!”tAx

OZEX

PCTCC 1

PCTC02

FCTC03

V.ariahlc

COliI

PCTT SP

Percentage*
1(JO

.,
Pe4icencage*
100

Percentage*
100

PPHM

PPliY

Nunber

Percentage*
100

Percentage*
1(1~

Percentage*
100”

[Inits

P PM

3
film
100

l13ay Arsa Air Pollution

Description

Percent lloderate  Ozone
Days

Percent Unhealthful
Ozone Days

Percenc Very Unhealthful
Ozone Days

High Hr. Average Ozone

Ave. of l!aily Naxinun
Ozone ‘4’alues (July- iepc)

Number of Days with High
f!r. Ozone exceeding
8 PPllM

Percent !loderate CO Days

Percent Unhealthful CO
Days

Pcr:ent Very Unhealthful
Days

Di’s~ripti[>n

High 8 Hr. CO Value

Annual Geometric ![ean
PSI i)ays

Sour~:.e

1
B.WPCLI

BM.PCG

BAAPCD

BAAPCD

B~CD

BAAPCII

2
EPA

EPA

EPA

So~Lrce

EPA

BMPCII

Control DistriGt. Variable calculated
from data in Contaminant and Weather Summary, Technical Services .-—-.
Division.

2Environnental Protection Agency, San Francisco Region 9. Variables
calculated from printout provided by EPA.

3Data summarized hy the National Climtic Center (Asheville, North
Carolina) for BAAPCD.
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Table A6 (continued)

Variable

AV E}:02

AVESU2

PSI)IULP

PSIUP

p~IvlJp

\/1~.Jo~

V 1 SPOCt R

PS12

Units

PPml

PE’11)1

Percentage*
1 O(J

Percent ageti

Pert-. entagek
100”

1O(J

Percentage*
100

Description

Hourly .4vc. Concentration

High 24-hr. Ave Value

Percentage Moderate PSI
Days

Percentage Unhealthful

Pert:.entage  Very
Unhealthful PSI Days

Percentage floderate

Visibility Da>rs

Percentage Poor
Visibility Days

defined in text

Source

B&4PCD

BAAPCD

BAAPCD,EPA

EAAPCD,EP.4

BAAPCD,EPA

National Climatic
3

Center, BAAPCD

t;ational  Climatic
Center, !lAAPCb

SRI, based on BMPCD
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VariablL

[) [ s-ri\:~cl;

TINE.

CENTER

ZACRES

UNUSE

STkLET S

bAslcA

LOC.+L.A

RESID

(it’ A 1 L

PRI:IE

SECOXI)ARY

HOUSE

Table A7

440 ZONE DATA
(398 zones in six county area)

~~lLs, Description

hUIIL[r  C!lt  S ~isc(ill,.’.e  from c~],:h 440 zone
oi miles to 20 ehploymenc centers

hundred Peak-hour highway times from
of miles 440 zones to 20 employment

centers

percencaxe* Percentage of all work trips
100 (private vehicle and transit

trips) ~enerated in each zone
and attra’ted to each of 2U/,. imaJor eup oymentcenters

acres

acres

acres

acres

ac-.res

acres

ac.r~s

acres

Total land area

Land area precluded from
developtfient

Land arez oc.cupierl  by streets
and higlkwavs

Land area ocl:upied by r!an-
f~turi[~fl and other indtistrv

Lend area o<cupied by retail
traae, professional services
and ocher local serving firms

Land area occupied by
residential huu.sing units

t’a~:ant land in industrial
parks and other areas having
industrial potential

Prime available land for
residential devcloprwnt

Secondary available land
for residential development

Total housinQ uriits

Source

3
HT C

calculated

ABAG

ABAG

?.BAG

AR.4C

ABAG

A-MAC

ABAG

.4B.\G

ABAG ,,

ABAG
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CEt; SU5 TRACT DATA
(946 :ensus tracts in 6 county area)

Units Description

, rm~ber Total population

number Total Fanilies

nunber Total civilian labor Eorce
16 and older

per#.-.entage* Percenc of population 65
100 or over

number >ledian age

percentage* Percent high school graduates
100 in population 25 and older

percentage* Percent of all families with
100 income below poverty level

number Median family income

percentage* ?erc.enc of all employ~d
100 in white collar occupations

percentage* Per:enc of all employed
in blue collar occupations

percerlta.ge* Per’:ent of enpioyed in
100 faming occupations

numbe r Total black population

numbe r Total spanish population

nunbe r Total owner occupied housing
uni Es

number Median persons per unit

number Total renter occupied housing
uni ts

Sour’:e

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

157[j Census

l?7ti Census

1970 census

1970 Census ‘

1!?70 Census

1970 Census

1970 Census

1970 Census

1970 census
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Table A8 (continued)

\l~~i~hle

UhlTIPT

XHJHSPT

PLUIEP’T

ALLU}!ITS

U!;ITSLT

U:iITRTT

o\, /!ijf. c

?; NJ}; S68

,ICRLS

o CA: E

;:01 SE

F.I. t.v

SLOP t:

. .-,

Units

percentage*
100

per:entzge*
100

percentage*
100

4 ‘.

numbe r

number

number

nunber

number

hectares

Ilectares

hectares

meters

pcr,:entafle*
100

Description

Percent single unit stru~:cures

Per:ent owner occupied housing
units built between 1960-1970

.
Percent occupied housing
units lacking some or all
plumbing facilities

Total year-round housing units

Total year-round housing
units for sale

Total year-round housing
units for rent

Total occupied housing units

Occupied hollsir,g units moved
into from 1968 to !iarckl 1970

Total tract land area

Tract area in eacl~ of six
earthquak? zones

Tract area in airport noise
zone

AveraKe tract elevation

Avera:;e tra,:t slope

Sou rc.e

l~~(j Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

1970 Census

AB.AG

ABAG

A BAG

ABAG

.4BAC
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~,rariable

TRACT

SALES

; :0 RT

SAL 5DAT E

LOT

BED

BAT’A

LIV12:G

.\G ~!O C

OTHE...ki

SOLRCE: Sr.n !!arket Data Center

Units Description, . . .

nunbe r Census Tract Code

huncrzds Sales price
of dollars

hundreds Amount of first norcgage
of dollars

Sale date

Acres or Loc size
Sq. ft.

num’oe  r Bedroom

nunber Full and one-half baths

Sq. ft. Living area .

Year built (xx before lqOO>

.4

B
c
D
r. .
F
G
H
I
J

SITE.
A
B
c
D
E
F
c
‘d

Other roums
Den
Family Room
Dining Room
En,:losed Porch
gon~:s ~co::
Lan~i
Attic
Florida roou
AL triur{
Uther rooms

Site amenities
Sce3ic View
Ocean nearby
Bay nearby
Canal nearby
River nearby
Lake nearby
Kooded area nearby’
Golf course nearh:f
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Tab lC

TYPE

CONS

Pool

Park

FI R&

irq

Cent

4.

,nucd

A
B
c
D
E
F
G

P
F
A
G
E
L

P
F
A
G
E
L

P
H

:

A

~

E
F
G
H

nunber

Quality
Poor
Fair
Ave rage
Good
Excellen
Luxury

Type
ami 1 y
‘e
house

e
e

of

t

Qual
Poor
Fair
Aver
Good
Exc e
Luxu

i

a

1
r

ty o

,qe

lent
y

f

resic!z

Cons tr

Presence of
Unheated poo
Heated pool
Enclosed poo
Indoor pool

Condi

pool
‘1

‘1

Type of parki
Attached  park
Built-in park
Carport
Detached park
Subterranean
Off-site pack
Open parking
No parking

Fireplaces

‘uction

ti

ng
Ing
,ing

i ng
park
i ng

1

on

, rig

.
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Table A1O

HOUSEHOLD DATA
(37,384 Individual Transactions)

SOURCE: California Department of Savings and Loan “

i’ariable . . . . . Units

Y EAR number

O LJAR 1-4

COUNTY
6
10
11
12
13
14

T MCT SL

TYPESL

LOAN

SAL E%

I;iTRST

T MN

ALESL

LIVII{GSL

F.41iI!!C

BORETH

1.4
6A
6B

s

s

percentage*

years

years

Sg. f t .

$

L
A

B

s
w.
0
N

Description

Year loan closed

Quarter loan closed

County Code
Santa Clara
Alameda
Contra Costa
Marin
San Francisco
San Mateo

Census tract identifier

Housing Type
Single Family Residence
Condominium with 3 or less stories
Condominium with 3 or more stories

Loan amount

Sales price

Annual percent interest rate

Year built

Living area

Total  fanily monthly inioow

Borrower Ethnfcity
American Indian
Asian
Black
Hispanic
White
Other
Not a person
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Table AIO qontinued

BO RAGE

bORI:;C

.

F
M-

years

$

Borrower sex
female
tiale

Borrower a~e

Borrower monthly income
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